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[57] ABSTRACT

A process and apparatus are provided for printing individual
customer rolls of photographic film in a batch that differs
from the film batch during development. Individual film
rolls are collected during printing in batches that are based
in major part on optimizing the use of photographic paper.
The film is scanned after development to determine infor-
mation available only then, such as the image format, and
the film is batched during printing based on efficient paper
use. Each film roll is provided with a unique identification
number that is used for tracking the film rolls throughout
processing and printing. Information required for printing is
entered into the system in association with the unique
number and is used in combination with information deter-
mined after film development for optimizing the printing
operation based on the paper required.

10 Claims, 9 Drawing Sheets
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METHOD AND APPARATUS FOR THE
EFFICIENT BATCH PRINTING OF
PHOTOGRAPHIC PAPER

This is a Continuation of application Ser. No. 08/408,
228, filed May 19, 1995, now abandoned, which is a
Divisional of application Ser. No. 08/24,986, filed May 12,
1994, now U.S. Pat. No. 5,576,794,

CROSS REFERENCE TO RELATED
APPLICATIONS

Reference is made to the following commonly assigned
U.S. Patent Applications, all filed on even date herewith:
Ser. No. 08/242,091, now abandoned entitled ORDER
CODING, filed in the name of Walter C. Slater et al.; Ser.
No. 08/241,985, now U.S. Pat. No. 5,426,481, entitled
ORDER FINISHING, filed in the name of Walter C. Slater
et al.; and Ser. No. 08/242,563, now U.S. Pat. No. 5,493,352,
entitled FILM CARTRIDGE MAGAZINE, filed in the name
of Allan G. Reddig et al. The disclosures of the above-
referenced applications hereby are incorporated into the
-present specification. '

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to photographic processing, and
more specifically to film development and printing accord-
ing to instructions provided by the customer and information
recorded on the film.

2. Description of the Prior Art

Modern processes for converting photographic exposures
on film into finished prints on paper are highly automated.
Individual rolls of film contained in cartridges usually arrive

at the processing facility in envelopes identifying the dealer

or other customer and including instructions for processing.
The film rolls are removed from the cartridges, sorted and
spliced together on large reels to facilitate high-speed film
development. The resulting negatives are projected onto
photographic paper to enlarge the images and produce the
requested number of copies. The paper is then developed
and finished by cutting it into prints. The film is cut into
several strips that match the customer’s original film roll,
and the strips are packaged with their corresponding prints
for return to the customer.

The envelopes are retained throughout the process in the
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same order as the spliced film rolls, so the process sequence

can be used for matching the envelopes with the other
components of the order. The envelopes carry the dealer
identification and customer name and address, and are used
for returning the order to the customer. Frequently the
corresponding envelope, film and prints are provided with a
linking identification number, called a “splice ID,” that can
be used to assist the matching process in case the original
sequence of any of the order components is disturbed.

Reorders of additional prints may occur sometime after
first-time development and printing. The reorder film strips
are not spliced into the film rolls with the first-time orders,
but are handled ofi-line with other reorders. Reorders are
typically laminated on a tow web which is transported
through the printer having a specially designed reorder deck.

PROBLEM SOLVED BY THE INVENTION

Automated processes in use today rely on sorting and
batching of the film rolls before they are spliced together for
processing. The order of the rolls 1s established from the
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very beginning, and that same order is maintained through-
out the entire process. This slows the operation from the
start, waiting for the accumulation of orders so as to compile
proper batch size for efficient processing. It also results in an
order that may be optimal for some processing operations
but not for others. In particular, bulk paper roll in the printer
is committed before its length can be compared or matched
with the linear feet of prints actually required for any
particular batch.

Efficient processing depends on a one-to-one relationship
between the spliced film roll and the paper roll. The spliced
film roll (batch) is accumulated to a size that will use a
complete paper roll without running over. This is a guessing
game because insufficient information is available to make
the required decisions before the film is processed. A smaller
accumulated film roll will reduce the risk of ranning over. It
also increases the total consumption of paper allocated to the
leaders and trailers required at the beginning and end of each
paper batch, and increases the number of setups for batching
both the film and the paper. A larger accumulated film roll,
on the other hand, might be more efficient, but only at the
risk of overrunning the paper roll. This sometimes requires
splitting the film roll, and is an efficiency disaster.

Recently proposed cameras are capable of exposing
images in different formats or sizes interspersed on a single
film roll. Prior art processes are particularly difficult to run
efficiently with film from such cameras. The photofinisher
normally will not know the exposed image sizes, or the
number of good prints, until after film development.

- Reorders of additional prints present still other problems,

primarily because hardware configurations at the printer
prevent commingling of reorders in the same printing
batches as first-time orders.

SUMMARY OF THE INVENTION

The present invention is directed to overcoming one or
more of the problems set forth above. Briefly summarized,
according to one aspect of the invention, a process and
apparatus are provided for printing photographic film in a
batch that differs from the batch established for film devel-
opment. Batches of film rolls are formed during or just prior
to printing according to parameters established after film
development, and based in major part on the use of photo-
graphic paper.

In accordance with other features of the invention, the
film is scanned after its development to determine informa-
tion available only then, such as the sizes and number of
good negatives to be printed. The film is batched during
printing for efficiency, and the batches are maintained with

the film rolls in the same order after printing until the paper

is cut into prints and is ready for packaging.

In accordance with still other features of the invention,
each film roll is provided with a unique identification
number that is used for tracking the film rolls throughout
developing, printing and finishing. Information required for
printing, such as the number and size of the prints requested
by the customer, is tracked in association with the unique
number and is used for optimizing the printing operation
based on the paper required to make the number and size of
prints requested. Optimization uses a combination of the

customer provided information and the information deter-
mined after film development.

Since the film is batched during the printing operation,
minimal sorting is required prior to film development. There
is no waiting for the accumulation of suitable printer
batches. Film moves quickly to processing and is batched for
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printing after the negatives are developed, when more infor-
mation is available, including the number of good prints and
their format. Information from the customer and information
that is known or retrievable only after the negatives are
developed can be combined during printing to establish the
most efficient film batches and to optimize use of photo-
graphic paper.

Paper-roll splicing is not required. The film and paper
batches are established during printing for a proper match
without splicing.

Reorders of additional prints and first-time orders for
processing and printing all can be combined randomly in the
same printing batch and handled “on-line” throughout the
subsequent finishing operations.

These and other features and advantages will be more
clearly understood and appreciated from a review of the
following detailed description of the preferred embodiment
and appended claims, and by reference to the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic representation of a receiving station
for use in connection with the invention, including a scanner
and order entry terminal for recording information from the

customer.

FIG. 2 is a schematic representation of film developing
and machine sorting stations for use with the invention,
depicting a process for developing individual film rolls in
onc order.

FIG. 3 is a schematic front elevation view of a printing
station in accordance with the present invention, depicting
the printing of images from film rolls in an order different
from the order of development.

FIG. 4 is a schematic top view of the printing station of
FIG. 3, depicting a turret for handling the film rolls during
the printing operation.

FIG. 5 is a schematic representation of paper processing,

inspection and finishing stations for use with the invention.

FIG: 6 is a block diagram depicting the system for
processing information associated with the film rolls, cus-
tomer instructions and post-development information used
for optimizing the printing and related operations.

FIG. 7 is a schematic view of an alternative embodiment
of the invention, including stations for splicing, processing
and then desplicing the film before printing.

FIGS. 8-11 are schematic views representing mechanisms
for detaching and removing film strips from their cartridges
prior to processing, according to the alternative embodi-
ment. FIG. 8 represents the detaching station, and depicts a
cartridge with the film being removed. FIG. 9 depicts the
trailing end of the film strip and its features that attach the
film strip to the cartridge. FIG. 10 shows a detaching tool
that engages the trailing end of the film strip to remove it
from hooks in the spool. FIG. 11 depicts the operation of the
tool illustrated in FIG. 10.

FIGS. 12-16 are schematic representations of a desplicing
operation according to the preferred embodiment. FIG. 12
depicts the various elements of the desplicer. FIGS. 13 and
14 represent its operation. FIGS. 15 and 16 show the film
strips before and after desplicing, respectively.

FIGS. 17-20 are schematic representations of a reattach-
ing device for reloading a cartridge with the same film strip
it contained before the processing operation. FIG. 17 depicts
the cartridge and a reattaching tool. FIGS. 18 and 19 show
the operation of the tool to reattach the film strip to the
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cartridge. FIG. 20 shows details of the film strip at its trailing
end for engaging corresponding attaching elements in the

cartridge.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the drawings and to a preferred embodi-
ment of the invention, a number of automated stations are
depicted for processing photographic film into finished
prints according to customer provided instructions. The
stations include order entry 10 (FIG. 1), film development
12 (FIG. 2), machine sorting 14 (FIG. 2), printing 16 (FIGS.
3 and 4), paper development 18 (FIG. 5), finishing 20 (FIG.
5) and information processing and control 22 (FIG. 6).

Order Entry
Rolls of film are received from dealers in large bags or

bins 24 (FIG. 1), carrying film rolls contained in cartridges

in dealer envelopes. The envelopes that arrive with the film
include customer provided instructions for the number, size
and surface finish desired for the prints. The envelopes also
identify the dealer and contain the name of the customer and
the address for returning the order when it is finished.

The film rolls and cartridges that will be described accord-
ing to the preferred embodiment are referred to as thrust
loading, and are described more fully in Baxter et al U.S.
Pat. No. 5,122,823, issued Jun. 16, 1992; and Zander U.S.
Pat. No. 5,200,777 issued Apr. 6, 1993. The film is retained
with the cartridge during film processing and printing,
preferably by attachment to a film spool inside the cartridge,
and is extended by unwinding the film for the various
processing and printing operations. The cartridge is
designed so the outermost convolution of film is stripped
from its roll by such unwinding and expelled through the
carfridge opening.

The film rolls 26 are removed from the envelopes 28 and
scanned at reader 30 for a unique identification number
applied to the film cartridge by the manufacturer. The unique
number, sometimes called a CID, or cartridge identification,
is a bar code or other machine readable mark that may be
combined with information about the type of film in the
cartridge and its roll length. The CID is used throughout the
processing operation at the respective stations to track each
film cartridge on an individual basis and to determine or
retrieve information about the film pertinent to its process-
ing.

At the same time the CID is read from the film cartridge,
the customer supplied instructions are read from the enve-
lope at scanner 32 and tagged to the CID number so the
instructions associated with any particular cartridge or cus-
tomer order can be retrieved from the system at any time,
and at any processing station, using the CID. Instructions on
the envelope that are not machine readable are coded into the
system by a human operator at terminal 34.

Processing

Although film rolls may be collected for a short period,
accumulation is not required and the rolls are moved quickly
into station 12 (FIG. 2) for developing the latent images on
the film into printable negatives. Of course re-orders do not
require development at this station and are, therefore, moved
directly to auto-sorting station 14 for printing. A tote 36 is
disclosed for this purpose, but a conveyer or other automated
approach might be more efficient.

- No particular order of the film units is required for
development and the rolls are not spliced. Instead, each film
roll is handled together with its cartridge as an individual
unit that is developed by extending or thrusting the film from
its containing cartridge and moving it between the required
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processing solutions so the film will extend from the car-
tridge into the solutions.

Referring to FIG. 2, the film rolls in their respective
cartridges are loaded randomly from tote 38 into hopper 40,
from which they are retrieved and manipulated through a
process sometimes referred to as dip-and-dunk. Film rolls 42
and 44, for example, are extended from their cartridges and
lowered into a plurality of tanks 46, 48 and 50 of developing
solutions, one-tank-after-another, according to a conven-
tional developing process. After development, the film is
rewound into the same cartridge for movement to the next
station. Preferably, the film is actually attached to the
cartridge so it will not accidentally separate therefrom or
from the unique CID. In alternative embodiments, however,
the film may be temporarily separated from and reattached
to its cartridge during the processing operation.

Machine Sorting

After the film is developed into printable negatives, it
moves by tote or conveyer to hopper 52 of station 14 for
machine sorting. The rolls might be segregated, for example,
according to print width and the requested paper surface.

10
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Other sort options include dealer or retailer. However, any

other sort parameter may be used. The rolls move from
hopper 52 through section 54, which reads the CID from the
cartridge, retrieves the customer provided information asso-
ciated therewith and directs the film rolls into various bins
56, 58, 60 and 62, depending on the sorting parameters. The
film rolls from each bin then are collected in film loading
magazines 64 that are suitable for carrying the film in
cartridges between the respective stations and for loading
the film with its cartridge into the printer. The film rolls are
collected in the magazine for printing in an order that is not
related in any particular manner to the order in which the
film rolls were developed. Alternatively, the cartridges can
be loaded into tote bins or conveyors for delivery to the
printer wherein said cartridge is identified by its CID num-
ber.

Printing .

Referring now to FIGS. 3 and 4, a printing operation is
depicted in which the film rolls are loaded for printing
one-at-a-time from the film loading magazine 64, and
unloaded after printing into a film batching magazine 66.
The magazine 66 defines a batch of film rolls, in the same
sequence they were printed, and maintains that batch and
sequence for the remainder of the processing operations
until the film is matched with the developed prints for
packaging and return. The batch size is established during
the printing operation for improved efficiency and particu-
larly regarding the use of photographic paper. A preferred
cartridge magazine suitable for use with the invention is
disclosed in the above referenced Reddig Application Ser.
No. 08/242,563, now U.S. Pat. No. 5,493,352.

Film loading magazine 64 is mounted in printer 16 on a
rotary support 70 suspended on arm 72 above a film-
handling spider-turret 74. The film rolls are pushed from the
magazine by a push-rod, or the like, and are manipulated
between the printing stations by the turret until loaded after
printing into the batching magazine 66.

The turret includes a number of radially-extending recip-
rocatable arms represented at 76, 78, 80 and 82, that index
with the turret between the respective work stations 84, 86,
88, and 90. The work stations include a loading station 84,
adjacent loading magazine 64, for removing the film rolls
from the loading magazine; a scanning station 86, for
scanning the film to determine various printing characteris-
tics of the negatives; a printing station 88, where the filim
images are exposed to a light source 92 in lamp house 94,
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for projecting images of the negatives through appropriate
optics (not shown) onto the photographic paper; and an
unloading station 82 for positioning the film rolls in the
batching magazine 66. Like the loading magazine 64, the
batching magazine is mounted for rotation at 96 on arm 98.

Photographic paper is supplied in large rolls 100 con-
tained in light-tight paper magazines 102, at one end of the
printer, and taken-up after printing in similar rolls 104 and
magazines 106 at the other end of the printer. Between the
supply and take-up rolls, 100 and 104, the paper is threaded
though a print exposure section 108 where it is tensioned for
exposure to the image projected from exposure station 88 by
light source 92 and associated optics (not shown).

Communications and set-up of the printing operation is
provided through communication channels at the printer
represented by CRT 110.

In operation, film rolls are mounted on the printer sub-
stantially in random order at the loading station 84 and
moved through the respective printer stations, one-at-a-time
by the spider turret 74. At each station the film is extended
from its cartridge by unwinding and the information
required by that station is retrieved from the image process-
ing and control network using the unique cartridge identi-
fication number (CID). The operation for that particular
station is completed, and the film is rewound into the same
cartridge for indexing to the next station. When all printing
operations are completed, the film rolls are loaded into the
batching magazine 66 to retain the order in which they were

- printed and for movement to the finishing stations.

During printing, the film rolls are batched for improved
efficiency considering the size of the paper roll. The length
of each paper roll is known from its production, and is
entered into the image processing and control network
computer. Each film roll is scanned and printed to efficiently
use that particular length of paper and then is batched for the
remainder of the processing operation. Scanning station 86
scans the film to determine which negative images are
sufficiently good for printing and to determine the format or
size of the image that will be printed. This information is
used to calculate the linear feet of photographic paper
employed, and, on a film roll-by-roll basis, how many film
rolls should be printed to efficiently fill the paper roll. This
is the number of film rolls that will be loaded into the
batching magazine 66 before it, and the associated paper roll
104, is removed from the printer. While a one-to-one rela-
tionship between the batching magazine and paper roll is not
required, whole number multiples are preferred.
Additionally, any predetermined length or number of orders
can also be specified.

Paper Development

FIG. § depicts the paper developing operation. The paper
rolls 104 are transferred from the printer to the developing
station in their light tight magazines 106. The paper is
withdrawn in a dark room and threaded for development
through a plurality of developing solutions in tanks 112 and
114, and a drying chamber 116, according to conventional
processes. After drying the prints are wound into rolis 118
for delivery to the inspection and finishing stations.
Finishing

After development, the prints, which may be visually
inspected at table 120, and rewound into rolls 122 for
finishing in station 20. The paper is cut into individnal prints
at station 124, matched with the appropriate film roll from
batching magazine 66 and packaged in a new envelope

retrieved from supply 126 for return to the customer. The

film rolls, which have been retained in their batched order
from the printer, easily are matched with their corresponding
prints.
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Information Processing and Control

FIG. 6 depicts the information processing and control
network, including a production management computer 130
coupled to logic associated with each of the processing
stations. At order coding, the roll and cartridge ID is scanned
and tagged with the associated information required for
processing and returning the order. At the film developing
station the cartridge ID may be used to determine the film

type for processing. During auto-sorting, the unique number
is used to retrieve the customers instructions, dealer infor-

mation or any other information regarding paper surface and
size requested. At printing the customer information is used
to determine the number of prints, and may be printed onto
the backs of the prints to facilitate order matching in the

finishing station where the prints are cut, matched with the
corresponding film roll and packaged for return to the
customer.

It should now be apparent that an improved process and
apparatus have been provided for batching film rolls during
printing in an order that differs from the order of film
development. The approach improves overall efficiency by
considering the printing operation and the length of the
paper roll. At the same time, the process and apparatus
eliminate the time previously required to accumulate film
rolls prior to initiating film development.

DESCRIPTION OF AN ALTERNATIVE
EMBODIMENT

FIGS. 7-20 disclose an alternative embodiment of the
invention that differs from the preferred embodiment only at
the front end, before the film is batched during printing. The
film is removed from its cartridge and spliced together with
other film strips for film development in a conventional cine
process. The developed film is then despliced and reinserted

into the same cartridge from which it was removed. Like the
preferred embodiment, the film is batched for printing,
printed and returned to the dealer and customer in the
cartridge.
Film Format

The film format used in this alternative embodiment is a
roll of strip film contained in a cartridge somewhat similar
to existing products often referred to as the thirty five
millimeter (35 mm) format. It differs, however, in a number
of respects including a magnetic coating on the film surface
suitable for use in a camera to record parameters of the
camera exposure. This feature is sometimes referred to as
magnetics-on-film (MOF), and is provided for recording the
flash setting and other exposure conditions. More impor-
tantly for this description, the magnetically-recorded infor-
mation preferably identifies the desired print format, for
example regular, portrait or panoramic format. The print
format is selected through the camera when the film is
exposed, and must be identified later, when the film is
processed, to match the desired image format with the
proper printing optics and frames. Of course some cameras
may not have magnetic recording capability. In such cam-
eras the image format information typically will be recorded
optically on the film. When optically recorded, the image
format information, e.g. regular or panoramic, is represented
by the presence or absence of an exposed film area called a
FAT bit. Since the FAT bit, like the image, is not visible until
the film is developed, the image format cannot be deter-
mined until then. A particularly advantageous feature of the
present invention permits printer batching after
development, when the FAT bit and picture format are
known.

Certain film types differ also.in their capability for being
removed from their cartridge without damaging the film or
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the cartridge, and a related capability for loading the film
back into the very same cartridge from which it was
removed. These capabilities are described more fully in U.S.
patent application Ser. No. 08/098,112, now U.S. Pat. No.
5,465,920, Method For Detaching A Trailing End Portion Of
A Filmstrip From At Least One Hook Atop A Ramp On A
Film Spool Inside A Film Cartridge, filed Jul. 27, 1993, in
the name of Thomas C. Merle et al.

Rough Sort

Referring first to FIG. 7, film is delivered to the process-
ing facility in envelopes 210 representing individual cus-
tomer orders. The envelopes contain one or more rolls of
film, usually in cartridges, and include instructions from the
customer for processing.

The film is rough sorted by product format and service
requested. This embodiment of the invention has particular
utility and will be described in connection with the APS
format characterized above. The description is limited pri-

marily to first time orders for development and printing
(D&P), but is suitable also for reorders.

In many respects rough sorting is similar to existing
processes that isolate the film rolls by common character-
istics for film processing. It differs, however, in that printing
parameters need not be considered at this early stage.
Batching for printing may be different, need not be estab-
lished until after film processing, and may consider
information, such as the FAT bit, that is not available until
after film processing.

The cartridges 222 are removed at 220 from their enve-
lopes 210 and loaded into a film detaching and splicing
station 224.

Film Detaching And Splicing

The detaching and splicing station 224 has four functions:

a) it captures information from the envelope, reads the

cartridge identification (CID), and stores both with an
assigned local product code (LPC) depending on the dealer
and other information needed for pricing; b) it detaches and
removes the film from its cartridge without damaging the
film or the cartridge; c) it splices the removed film strips into
larger rolls using conventional equipment, similar to a
commercial product sold under the name “Gretag Imaging
Ultimax”, and d) it loads the empty cartridges into a car-
tridge magazine in the same sequential order as the spliced
film strips. The cartridge magazine is the same magazine 64
used in connection with the preferred embodiment.

The film detaching section, represented by FIGS. 8-11,

non-destructively removes the film strips from their
cartridges, directs the strips to a conventional film splicer,
and directs the empty cartridges, in sequence, for loading
into the cartridge magazine.
A stepper motor 232 engages and rotates an accessible
portion 234 of the cartridge spool 236 until the leading end
of the film strip 237 is pushed into a film drive 238. The film
drive pulls the film from the cartridge and directs the film to
the splicing station 227, mentioned above. A sensing device
240 and control 242 watch for the trailing end of the film
strip, identified by a film notch 244, and stop the drive 238
when the notch 244 is positioned properly.

The trailing end of the film strip 237 includes two
apertures 246 and 248 that are captured over corresponding
hooks 250 on cartridge spool 236. The spool includes a slot
252 defined between upper and lower semi-circular sections
254 and 256, respectively. The trailing end of the film 237
is threaded into the slot 252, between the upper and lower
sections 254 and 256, and over the hooks 250. Extensions
258 flex the film slightly between the hooks and exert a bias

-urging the film toward spool section 254 and into position
-with the apertures engaging the base of the hooks.
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When the film is to be detached or separated from the
cartridge, a flexible tool 260 is moved into the cartridge
through film conduit 262. The tool has a special
configuration, including two rounded end sections 264 and
266 separated by an open center section 268. In operation,
the tool 260 moves into the cartridge 222, through the
conduit 262, and into engagement with the spool 236
between the film 237 and the lower spool section 236. The
tool then rides up the ramped side 270 of the hooks 250,
- between the film 237 and the hooks 250, and pushes the film
237 off of the hooks 250 to release the film from the spool
236 without damaging the film or the cartridge. The open
center section 268 of the tool accommodates spool exten-
sions 258 so the tool end sections 264 and 266 will straddle
the extensions 258 without interference.

The drive 238 is then operated again to advance the film
to the splicing section where the leading end 1s spliced to the
previous film strip. The detaching tool 260 is retracted from
the cartridge just emptied of film, and the cartridge is moved
along a chute to the cartridge magazine.

The sequential order of the cartridges 222, and the film
strips are retained through film development, but may be
retrieved in forward or reverse order. Unless otherwise
specified, the terms sequence and order, when not modified

by forward or reverse, include both the forward and reverse
directions.

Film Processing
The cine film processor 272 (FIG. 7) is a conventional
design and may be selected from a number of commercially

available products for developing latent film images into
printable positives or negatives.

Although not depicted on the drawings, the spliced film
may be inspected before processing, particularly for splice

integrity, and one or more spliced batches may be combined
into larger batches for processing efficiency.

After processing, the film strips move to a desplicing and
reattaching station, 274 (FIG. 7), for separation into strips,
and for reattachment and loading of the separated strips into
the same cartridges from which they were removed betore
splicing. |
Film Desplicing and Reattaching

The desplicing apparatus 274 will be described briefly in
two parts: a) desplicing 300 (FIGS. 12-16), and b) reattach-
ing 355 (FIGS. 17-20). The desplicing apparatus 300 is
described in more detail in U.S. patent application Ser. No.
08/171,950, Filed on Dec. 22, 1993, now U.S. Pat. No.
5,373,339. The reattaching apparatus 355 is described in
more detail in U.S. patent application Ser. No. 08/171,790,
also filed on Dec. 22, 1993, now U.S. Pat. No. 5,439,186.
Desplicing

The preferred desplicing apparatus 300 is depicted in
FIGS. 12-16, and is adapted to remove a splice 310 from
first and second film strips 312 and 314. The apparatus
includes: a) a heating head 316 and opposed platen 318, that
move one relative to the other for capturing and heating the
splice 3190; b) first and second drives 322 (FIG. 14) and 324,
for transporting the film strips in the apparatus and for
pulling the strips apart from the heated splice; and, c) a
disposable splice pick-up web 326 that advances to carry the
removed splices away for subsequent disposal.

Splice 310 is typical of products used by the photofin-
ishing industry today and includes treated paper with a layer
of thermal adhesive 328 on one surface. The splice 310 1s

applied to the film strips 312 and 314 with heat and pressure.
The film strips thus are coupled securcly together with a
longitudinal spacing 330 between the strips for purposes to
be described hereinafter.

Head 316 includes a heating shoe 332, ending in a hot
plate 334 for engaging and heating the splice uniformly. The
shoe 332 reciprocates in the head between a raised position
removed from the platen and a lowered position where it will
engage a splice supported on the platen.

10

15

20

25

30

35

45

50

33

65

10

The head preferably is biased toward the raised position
and is moved with air pressure to the lowered position to
exert a pressure on the splice 310.

Included in the platen 318, however, is an elongate
pressure rod 342, that is supported for both rotation and
reciprocation perpendicular to the splice or toward the hot
shoe 332. Reciprocation is provided under pressure from an
air supply 344 sufficient to overcome the opposed pressure
from the hot shoe 332 and raise the shoe slightly away from

the platen 318. Raising the hot shoe 332 relieves some of the
pressure on the film strips so they can be pulled more easily
from the splice, as will be described more fully hereinafter.
The pressure rod 342 also serves as a concentrator, focusing
the pressure with essentially line contact.

First and second film drives 322 and 324 are bi-directional
and serve several functions. First they rotate in the same or
forward direction to advance the film strips 312 and 314 into
position with the splice 310 between the platen 318 and hot
shoe 332. Later, after the splice adhesive is softened, the first
and second drives are rotated to pull the two film strips apart
in opposite directions, separating the sirips from the splice.
Finally, the drives 322 and 324 are operated in the same
direction again to advance both film strips 312 and 314
through the desplicing station for the next operation in the
process. Sensors 346, 348 and 350 determine the position of
the film strips 312 and 314 at various times in the cycle for
assisting in the control of the apparatus.

Pick-up web 326 is guided by the platen 318 to lie under
the splice 310 above the pressure rod 342. The web 326 is
advanced incrementally by a drive 352 and is wound into a
roll (not shown), for capturing the removed splices as they
are removed from the film strips.

Referring now to the method of operation, spliced film
strips 312 and 314 are advanced into the position depicted in
FIG. 13, with the splice 310 between the hot plate 334 and
the platen 318. The hot plate 334 is then moved into
engagement with the splice 310, under pressure, to conduc-
tively heat the splice adhesive until it softens. After the
adhesive is softened, the pressure rod 342 is actuated as
depicted in FIG. 14 to engage the splice 310 through web
326 in the space between the film strips. The pressure rod is
applied with enough force to raise the hot plate slightly and
thereby release some of the pressure exerted on the film
strips 312 and 314 by shoe 332. At the same time, the rod
342 captures the splice 310 against the hot plate 334. The
film strips 312 and 314 are then pulled apart to separate the
strips from the splice and each other. The pressure rod 342
and hot plate 334 are then lowered again to tack the splice
to web 326, and the web is advanced to remove the splice
from the area. Eventually, numerous splices will be wound
into a roll convenient for disposal.

FIG. 16 depicts the two film strips after desplicing.
Although some adhesive residue 328 may remain, the film
strips are intact, retaining their original configuration from
the time of manufacture. No cutting is required.

After desplicing, the film strips are reloaded into the same
cartridge from which they were removed, and reattached to
the cartridge spool.

Cartridge Reloading And Film Reattaching

Referring now to FIGS. 17-20 film reattaching apparatus
355 is depicted for reloading the film strips into the same
cartridge from which they were separated. Pertinent features
of the film strip 237 are most clearly shown in FIG. 2@,
including slot 356. Pertinent features of the cartridge spool
236 are most clearly illustrated in FIGS. 10 and 11, including
slot 252 in spool 236 defined between upper and lower

- semi-circular sections 254 and 256, respectively.

Referring back again to FIGS. 17-20, a reattaching tool
357 includes features 358 adapted for engaging and pulling
the trailing end of the film with the tool as the tool rotates
into the cartridge through conduit 262. Inside the cartridge



5,745,219
12

18—paper development station.
20—finishing station.
22—information processing and control network.

11

the tool 357 and its features 358 move the trailing film end
into the slot 252 in spool 236 and over the spool hooks 250.
When the tool is withdrawn, the film remains engaged over

the spool hooks 250 attached to the cartridge through its

spool. Rotation of the spool then winds the film into the . 26—film rolls.
cartridge where it is stored for return to the customer. 28—envelopes.

The features 358 on reattaching tool 357 include three =~ 30—veader.
fingers 359, 360 and 362, each defining a flat upper surface 32—envelope reader.
for engaging and supporting the trailing end of the film strip. 34—terminal. -
Central finger 362 further includes a projection 364 adapted _ S6—tote.
to enter the film slot 356. The tool is mounted on a drive *° 38—tote
shaft 366 for pivotal movement between a retracted position 40—hopper. _
depicted in FIG. 17 and an inserted position depicted in FIG. 42—film roll and cartridge.
19. In the retracted position, the tool is removed from the 44—film roll and cartridge.
cartridge 222. In the inserted position, the tool extends into ~ 46—tank.
the cartridge and the siot 252 in spool 236. When projection 15 48—tank.
364 on the tool engages a film strip 237 through film slot S0—tank.
356, pivoting of the tool into the cartridge will pull the film S2—hopper.
strip with the tool and into the spool slot 252. The film S4—sorter section.
apertures 246 and 248 will slip over hooks 250 and remain S6—bin.
attached thereto when the tool is returned to the removed g 58—bin.
position of FIG. 17. 60__1)%“'
Printer Batching 6Zz—bin. : :

After the film strips are separated from each other, reat- 64—film loading magazine.
tached and reinserted into the cartridges, they move to the gﬁ—ﬁ]m batching magazine.
machine sorting station 14 (FIG. 2), and a continue accord- 70"_1“317 support.
ing to the preferred embodiment. Like the preferred - 4_2 an.n,d rrret
embodiment, the cartridge batches established for printing ﬁ_ls_pl_ er- “m:’)l
differ from the batches established when the film was S—I&C%Pmcigb 1'3 arIm.
splicing for development. Overall efficiency is improved by 20 CC1proc o € arm.
establishing new batches that consider the printing operation —Treciprocatable arm.
and the length of the paper roll. 30 82—reciprocatable arm.
System Batching | 84—loading station,

In another aspect of the present invention the film rolls 36_3‘:,3”;1]1“3 i’;?itwn'
may be batched so as to increase productivity of the overall 92:5:1“ d% > ta(’:IiL
system. For example, system batching can be provided so as 921 133 ng staton.
to maximize the efficiency of any printer, processor, finish- 35 o, | g Sli)“ﬂ"ﬁ-
ing station or any other device within the photofinishing o 6_1_3?1? ouse. t
system. By properly keeping track of the orders, for 08 otalion mourt.
example, by CID, FID, customer order, or any other param- 100 v roll
eters that are being processed throughout the system, appro- 74 —Papet S“P'PIY rotl.
priate batching of orders can be provided along the system 40 § 2—paper f:kpp Y ma]gla,zme.
so that any one device is not too backed up while another lmaper take-up TOLL.
individual piece of equipment remains idle or is running at 7 os_eaper e'uli’ Tnagazine.
reduced capacity. The present invention allows batching of 15 0_(;51,03“1'5 section.
individual rolls to accommodate and more efficiently utilize 1 nk..
the various pieces of photofinishing equiptuent in the sys- . 112| a ol
tem. The printer output may be directed to one or more 11 o chamb
different finishing stations in accordance with the backlog 116—dry1‘[:1g ?1 ct.
present at the finishing station. Additionally, the amount of 1 23:?““ Itoi ' tabl
film sent to any particular printer, processor, or any other 12 m@f ¢ ﬁn avle.
device may be controlled in a similar manner so that each 1 2—pr.§nt o :
piece of equipment is best utilized Thus, the present inven- > 1%:?1“ Icutl:mg siiatmn.
tion allows sorting of the rolls of film in various batch sizes 130 nvg 0%? SUPPLY- , o
which correspond to requirements of the individual pieces of 210—Epl‘ © 1“C On management COmputert.
equipment so that the overall system efficiency is main- > - SAVELOpC.
fained 20. Envelope opened.

While the invention has been described with reference to 55 gﬁ 1121]1]111]1 zzrtglgige' 4 solicine stati
a preferred embodiment, it will be understood by those 53, g oo cot ng and splicing statlon.
skilled in the art that the invention is not limited to the 234‘ A PP 'b]in Ol;jﬁ
particular details of the embodiment illustrated. The claims 23 6. ng’:ﬁl PO lm-
are intended to cover all such modifications and applications 237‘ Film £C SpPOOL.
that do not depart from the true spirit and scope of the g 5 iy str_:lp.
inVcnﬁon_ ! 33. F].]m. drive.

240. Sensing device.
PARTS LIST FOR FIGURES 242. Control.

Reference No. Part 244. Film notch.
10—order entry station. 246. Aperture.
12—film development station. 65 248. Aperture.
14—machine sorting station. 250. Hook.
16—printing station. 252. Slot.

24—film bag or bin.
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Semi-circular section.
Semi-circular section.
Extension.

Flexible tool.

Film conduit.
Rounded end section.
Rounded end section.
Center section,
Ramped side.

Cine film processor.
Desplicing and reattaching station.
Desplicing apparatus.
Splice.

Film strip.

Film strip

Heating head.

Platen.

First drive.

Second drive.
Pick-up web.
Thermal adhesive.
Space.

Heating shoe.

Hot plate. |
Pressure rod.

Air supply.

Sensor.

Sensor.

Sensor.

Drive.

Reattaching apparatus.
Slot.

Reattaching tool.
Tool features.

Finger.

Finger.

Finger.

364. Projection.

366. Drive shaft.

What is claimed is:

1. A process for printing images from individual customer
rolls of developed photographic film onto photographic
paper; characterized by:

exposing the photographic paper to the images from the
film one-roll-after-another;

monitoring use of the paper and the exposures to deter-
mine therefrom utilization of the paper roll; and,

batching the film rolls at the printer based on the moni-

tored paper utilization.

2. The process according to claim 1, wherein said batch-
ing step establishes the film rolls in the same order they were
exposed.

3. A process for printing individual customer rolls of
developed photographic film onto photographic paper in a
roll; characterized by:

reading information from the developed film to determine
the number of images to be printed and their format;

exposing the photographic paper to the images;

establishing a batch of film ro]ls based on use of the paper
roll;

processing the exposed paper into prints;

maintaining the batch of film rolls during processing of
the paper into prints. |
4. A process tor printing individual customer rolls of

254.
256.
258.
260.
262.
264.
266.
268.
270.
272.
274.
300.
310.
312.
314.
31e.
318.
322.
324.
326.
328.
330.
332.
334.
342,
344.
346.
348.
350.
352.
355.
356.
357.
358.
359.
360.
362.

developed photographic film onto photographic paper; char-

acterized by:

establishing a record uniquely associated with each film
roll identifying the number of prints requested and their
respective size;
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14
exposing the photographic paper to only good images
consistent with the number of prints requested accord-
ing to the record,

- establishing a batch of film rolls at the printer based on
use of the paper roll;

processing the exposed paper into prints;

maintaining the batch of film rolls during processing of
the paper into prints.
5. Apparatus for printing individual customer rolls of
developed photographic film onto phetographm paper in a
roll; characterized by:

means for exposing the photographic paper to images
Ifrom the film one-roll-after-another;

means for monitoring use of the paper and the exposures
to determine therefrom when the paper roll is fully
exposed; and,

means for batching the film rolls at the printer based on
the monitored paper use.

6. Apparatus for printing individual customer rolls of

developed photographic film onto photographic paper in a
roll; characterized by:

means for scanning the developed film to determine the
number of good 1mmages to be printed;

means for exposing the photographic paper to the images;
means for establishing a batch of film rolls based on
cfficient use of the paper roll;

means for processing the exposed paper into prints;

means for maintaining the batch of film rolls during
processing of the paper into prints.
7. Apparatus for printing individual customer rolls of
developed photographic film onto photographic paper in a
roll; characterized by:

- means for establishing a record uniquely associated with
each film roll identifying the number of prints
requested and their respective size;

means for scanning the developed film to determine
images that are good for printing;

means for exposing the photographic paper to only good
images consistent with the number of prints recorded as
requested in the record; |

means for establishing a batch of film rolls at the printer
based on use of the paper roll;

means for processing the exposed paper into prints;

means for maintaining the batch of film rolls during

processing of the paper into prints.

8. A process for printing images from separate individual
customer rolls of developed photographic film onto photo-
graphic paper; characterized by:

exposing the photographic paper to the images form

separate individual film rolls, one roll after another;

batching the individual film rolls at the printer base on a

predetermined parameter.

9. A process according to claim 8, wherein said predeter-
mined parameter comprises the average amount of paper

- needed to process said film rolls within said batch.

10. A process for processing images from. separate indi-
vidual customer rolls of photographic film in a photofinish-
ing process having a plurality of separate photofinishing
devices,

sorting the individual rolls into batches so that the pro-
ductivity and efficiency of individual devices 1n the
photofinishing process is maintained.
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